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[57] ABSTRACT 

A converter having an electro-optical sensing head for 
viewing an alpha-numeric light emitting display, gener- 
ally of the type having multiplie segments selectively 
energized to display different characters, the converter 
including decoder means for accepting from the head 
information as to which segments are illuminated and 
delivering an output signal representing the character 
presently being displayed, the converter having a 
Braille presentation including dot and bar means which 
can be raised to represent said character but in Braille 
form, and the converter including electrical circuit 
means operative in response to one of said output sig- 
nals to actuate appropriate dot and bar means in the 
Braille presentation. 

6 Claims, 5 Drawing Figures 
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decimal point position. A diode matrix circuit is cou- 

DIGITAL SEGMENT DISPLAY TO BRAILLE pled to receive these outputs and convert them to a 

CONVERTER combination of signals connected to energize a sole- 

^ noid operated Braille presentation of the alpha- 

WELD OF INVENTION ^ numeric character read by the head. 

This invention relates to apparatus for reading digital oRipn^ 

character displays having light emitting segments rep- OBJECTTS 

resenting numerals and/or letters and symbols and con- It is the principal object of this invention to provide a 

verting such displays to standard Braille form readable practical converter for use by a blind person to convert 

as tactile presentations by a blind person. lO an alpha-numeric display to a Braille presentation. 

BACKGROUND AND PRIOR ART Another major object is to provide such a converter 

tSACKUKUUNU AND PRIOR ART ^j^j^j^ "pocket" and "desk" type 

The appearance in common use of electronic com- calculators, and which can be easily adapted to inter- 
puter and calculator equipment, which has greatly ex- face with the various sizes and styles of digital readouts 
panded the intellectual capabilities of persons having 15 commonly found in such calculators, 
normal sight, has further disadvantaged blind persons Still a further object of the invention is to provide a 
who depend upon tactile communication, for instance, converter having a sensor head which reads the seg- 
BraiUe presentations, because display read-outs are ments of a standard segment^type display and delivers 
generally in the form of multiple-segment digital dis- indications of illuminated segments to a decoder circuit 
plays presenting characters in alpha-numeric light- 20 which has a number of different output terminals one 
emitting visual form. It is therefore highly desirable that of which provides an output to indicate which of the 
blind persons have available to them relative inexpen- possible alpha-numeric characters is being displayed 
sive converters for accepting suth visual displays and and read by the head. This otitput is then coupled by a 
converting them to suitable tactile presentation, such diode matrix to provide a combination of signals to 
as raised dot and bar Braille, or other appropriate tac- 25 drive solenoid actuators which selectively raise a pat- 
tile form. tern of Braille dots representing the alpha-numeric 

U.S. Pat. No. 3,175,038 to Mauch shows apparatus character which is being read, 
having a photoelectric optical sytem for scanning and Another object of the invention is to provide a con- 
identifying alpha-numerics by analyzing each printed verter having optical sensor head means which may 
numeral or letter using a mask carrying an array of light 30 comprise either a single head to be scanned manually 
responsive sensors designed to respond to that particu- across the calculator readout, or may comprise a group 
lar type style or font. This apparatus delivers one of a of adjacent heads disposed side-by-side to read multi- 
number of pre-recorded sounds in response to identi- pie digits of the calculator simultaneously without re- 
fled print. quiring manual scanning of the head means across the 

U.S. Pat. No. 3,045,364 to Surber reads currency 35 display thereof, 

denominations photoelectrically and delivers an ouput Other objects and advantages of the invention will 

to a blind person by raising one of several solenoid appear during the following discussion of the drawings, 

actuated plungers rjepresenting the various possible wherein: 
denominations. 

U.S. Pat. No. 3,594.787 to Ickes has an optical scene- 40 ™^ DRAWINGS 
viewing head coupled to a rectangular grid of tactile FIG. 1 is a block diagram showing a reading head 
indicators and operative to actuate certain ones thereof adapted to read a standard seven-segment display with 
to provide a raised outline of the scene or object being decimal point, and a cluster of Braille dots and a bar, 
viewed which can be read in a tactile manner by a blind the dots being raiseable to provide presentations of 
person. U.S. Pat. No. 3,229,387 to Linvill is of the same 45 different numerals, and the bar being raiseable to pro- 
general type as the Ickes patent last mentioned. None vide a decimal point presentation, and the head and 
of these patents translates alpha-numeric displays into Braille presentation being coupled to drive the Braille 
a Braille presentation, nor shows circuitry similar to presentation through a decoder which decodes the 
that disclosed herein. optical segments into the numerals which they repre- 
THP iNVPMTinM ^ diode circuit which encodes combinations 
I nc JIN vciN 1 luiN signals suitable to energize a pattern of Braille pre- 

The invention comprises apparatus including an opti- sentation solenoids; 

cal reading head having photoelectric sensors arranged FIG. 2 is a table showing Braille dot arrangements for 

to read an alpha-numeric display with which it is in- presenting the numerals 0 through 9 inclusive; 

tended to cooperate. In the illustrative embodiment the 55 FIG. 3 is a phototransistor driver circuit for driving 

display comprises a standard seven segment display the relays in the decoder; 

having a decimal point segment also, although the read- FIG. 4 is an elevation view, partly in section showing 

ing of various other types of alpha-numeric displays is a solenoid actuator for raising and lowering a Braille 

considered to be within the scope of the invention. A dot and/or bar in the Braille presentation; and 

lens may be interposed in front of the head to focus the 60 FIG. 5 is a circuit diagram showing a suitable relay 

image and/or to adapt the head to read segment dis- decoder and a diode circuit for receiving segment in- 

plays of different sizes, such a concept being suggested formation and converting it into output signal combina- 

in Mauch U.S. Pat. No. 3,1 75,038 (supra). The outputs tions for energizing the Braille presentation solenoids, 

of the individual segment-reading light responsive Referring now to FIG. 1, the converter comprises a 

means are coupled through transistor drivers to operate 65 reading head 10 operative to view and read the seg- 

a bank of associated relays which decode the Ulumi- ment of a standard light emitting segment display, such 

nated segments into individual outputs, each of which segments being represented in FIG. 1 as dotted lines 12 

represents one decoded alpha-numeric character or outlined within the read head 10. The reading head 
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includes a number of light responsive means compris- open. Accordingly, no forward bias is placed upon the 
ing individual phototransistors 14 used for reading the base of the transistor 22 through the resistor 24, and 
respective segments 12, and including an additional therefore the transistor 22 is also nonconductive. As a 
light responsive means 16 for reading a decimal point result, current from the source of voltage + V flows 
In order to reduce undesired interaction of light from 5 through the resistor 26 and through the wuiding of the 
the various segments 12 upon the various individual relay 40, whereby the relay is normally closed, 
light responsive means 14, the reading head 10 is pro- On the other hand, when the photo-transistor 14 in 
vided with barriers 18 serving to separate the light FIG. 3 is conductive, current flows through the photo- 
responsive means 14 into separate compartments open- transistor 14, throu^ the resistor 28, and through the 
ing toward the segments 12 of the light emitting dis- 10 winding of the relay 50 so that this relay is energized 
play, but blocking light from a single segment from and closes. Moreover, when the photo-transistor 14 is 
passing to more than one of the light responsive means conductive, the transistor 22 is strongly biased in the 
14 and 16. The eight light responsive means labelled 14 forward direction through resistor 24, whereby it draws 
and 16 are individually coupled through driver circuits current through the resistor 26 to ground thereby 
20, one of which is shown in FIG. 3, to eight separate 15 shunting the windmg of the relay 40 and dropping the 
inputs 29 into the electrical decoder means 30. The • voltage across it so that the relay 40 opens. Thus, when 
decoder means 30 is illustrated in the upper portion of the photo-transistor 14 is not illummated by the seg- 
FIG. 5 in greater detail and will be explained hereinaf- ment 12 of the display which it faces, the relay 40 is 
ter. The decoder 30 has a number of separate outputs closed and the relay 50 is open^ but when the photo- 
32 each representing one of the possible alpha-numeric 20 transistor 14 is illuminated, the relays reverse, opening 
characters which can be formed by the particular niul- the relay 40 and closing the relay 50* As mentioned 
tiple-segment display 12 which the system is adapted to above, the driver circuit shown in FIG. 3 is typical of 
read. In the present example, these outputs 32 repre- seven driver circuits all driving different relays shown 
sent the numerals 0 through 9 inclusive and the decimal in FIG. 5 and labelled 40 through 46 inclusive, and 50 
point, all of these outputs being generally referred to in 25 through 56 inclusive. 

FIG. 5 also by the reference numeral 32. The outputs 1, In RG. 5 the relays 40 through 45 inclusive, and 50 
2, 3, 4, ... 9, 0 and D appear in rectangular boxes through 57 inclusive, are all shown in their normal 
located approxunately across the center of FIG. 5. positions which occur when the associated light emit- 
Thus, the electrical decoder means 30 comprising the ting diodes are not energized. It will be noted that the 
upper portion of FIG. 5 deliver, one at a time, ah out- 30 letters A. B, C, D, E, F, G, and H appear above relays 
put designated 32 in the drawings, i.e., one such output which are located dbectly below them, and these let- 
for each of the alpha-numeric digits which can be rep- ters correspond with the letters A through H inclusive 
resented by the multiple segment light emitting display designatmg the seven segments 12 and the decimal 
which is being read by the converter, and which is point located opposite the eight light responsive means 
represented in FIG. 1 by the dashed segments 12. 35 shownin the reading head 10m FIG. 1. Each one of the 
These outputs are delivered to diode circuit means light responsive means 14 in FIG. 1 operates both re- 
broadly referred to by the reference character 34 in lays located beneath the corresponding letters A 
FIGS. 1 and 5, the reference numeral 34 representing through G as shown across the top of FIG. 5. When one 
the circuitry appearing in the lower half of FIG. 5. The of the light responsive means 14 is illuminated, the 
output of the diode circuitry 34 comprises in the pre- 40 switch positions of both relays in FIG. 5 located di* 
sent illustrative embodiment combinations of five pes- rectly beneath the same letter A through G reverse 
sible actuator signals on the wires labelled 26, respec- from the positions shown in FIG. 5.: In the case of the 
tively connected to drive the actuator means for raising light responsive means 16 designated by the letter H, 
and lowering the dot and bar Braille presentation 38, this light responsive means merely senses whether or 
which in FIG. 1 shows four dots and one bar as will be 45 not the decimal point is illuminated, and a single relay 
presently described. The Braille pattern presentation is 57 is responsive to illumination of that diode to deliver 
generally referred to in FIGS. 1, 4 and 5 by the refer- an ou^ut to the rectangular box 32 located to the rig;ht 
ence numeral 38. of the center in FIG. 5 to activate an output labelled D 

Referring now to FIG. 2, this flgure shows the stan- when the decimal point in that digit is illuminated, 
dard Braille representations for each of the numerals 0 50 The two wires extending upwardly and labelled a'-^i 
through 9 inclusive. In each of the patterns of four dots at the top of FIG. 5 correspond with the wires a-u* 
the darkened dot is considered raised for tactile en- appearing in FIG. 3* Similar driver circuits to those 
counter by the reader*s flnger, whereas the dots in the shown in FIG. 3 are connected to the wires b'^^ c'-c . 
patterns of FIG. 2 which are represented by a circle are . . through g'-g appearing at the top of FIG. 5. The 
considered to be lowered and therefore out of tactle 55 contacts associated with the various relays 40 through 
encounter by the blind person. This is a standard 46, and 50 through 57, are energized by a source of 
Braille presentation. power represented by the battery 60 in FIG. 5. The 

FIG. 3 shows one typical driver circuit 20 of which battery 60 is connected to the left contact terminal of 
seven are required for the seven segments of the dis- the relay 57, and this relay is closed when the termmal 
play, each of these circuits being connected to one of 60 h is energused, this terminal h bemg connected dkectly 
the photo-transistors, of which the photo-transistor 14 with the light responsive means 16 in FIG. 1 and not 
shown hi FIG. 3 is typical. The cux;uit is connected to requiring a driver circuit as shown in FIG. 3 since it is 
a source of voltage labelled + V, and each driver circuit only a simple on-ofT response which is required, 
further includes a transistor 22 having its collector The numeral 'M" is decoded when the segments A 
connected with the source ofvoltage + V and having its 65 and B in are emitting light, so that the relays in the 
emitter connected to ground. When the photo-transis- column A and B in FIG. 5 are reversed. In this position, 
tor 14 is dark and not responding to. illumination, the the relays 40 and 41 'have their contacts opened, 
circuit through the photo-transistor is substantially whereas the relays 50 and 51 have their contacts 
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closed. In this position, only the output 32 represented position through the closed contacts of Uie relays A, B, 

by the numeral "i'Vin the rectangulai* box near the and' F* and through the upper closed contacts of the 

center of FIG/ 5 is cWrgized by current passing fnDin relays C, D, and E, and through the lower closed 

the battery 60 through the closed contacts of relays 50 contacts of the relay 46. 

and 51, through the closed contacts of the relay 42, and 5 Finally, the I'O" output 32 is energized whenever the 

through th[e bottoin closed contacts of the relay 43. The segments A. B, C, E. F, and G are energized, whereby 

other rectangular boxes 32 are not energized in this , current is delivered from the battery through the closed^ 

position. contacts ofthe relays 50 and 51 and through the upper 

The numeral "2" is activated so as to activate the closed contacts of the relays 52 and 43, and through 

wire leding to the rectangular box 32 containing the 10 the lower closed contacts of the relay 54. All of the 

numeral "2*' when the relays located in columns A. C, other outputs "1 " through "9" are de-ehergized by 

D, E, and G are closed. In this position of the relays, open contacts of the relays. 

current flows from the battery 60 through. the. closied Referring now to FIG. 4, the Braille presentation 38 

contacts of the relay 50, and flows through the still includes five solenoid actuators of which the actuator 

closed contacts of the relay 41 to the rectangular termi- 15 shown in FIG. 4 is typical, each actuating a dot or a bar. 

nal labelled "2." With the relays in the position afore- A typical presentation component is shown in FIG. 4 in 

mentioned, it will be noted that an ef&>rt to trace any of cross-section and includes a pattern plate 62, a sup- 

the other outputs 32 back to the battery will always fail porting box 64, a dot or bar .member 66 and a toggle 

because of an open switch in the path. arrangement for raising or lowering the dot or bar. 

The numeral *'3" is energized when the segments A, 20 membei; 66 including a toggle linkage 67 and 68, joined 

B, C, D, and E are activated. In this position of the" at a pivot pin 69. The pivot pin 69 is also connected to 

rela^ in which the relays F and G remain as shown in an actuator rod 70 which extends through the bo^c 64 

the drawings and the relays A, B, C, D, and E are re- and is connected at a pivot 72 with a magnetic core 74 

versed, current flows from the battery 60 through the extending into an actuator winding 76. A spring 78 is 

closed contacts ofthe relays 50 and 51 and through the 25 compressed between the left end of the actuator rod 70 

upper closed cbntapts of the relays 52, 53, and 54, and and' the side of the box 64, the spring 78 normally 

through the still closed conUcts of the relay 45 to the breaking the toggle and maintaining thie dot or bar 

output 32 labelled "3" in the rectangular box. The member 66 in lowered position as shown ii> dotted lines 

other outputs 0 though 9 are not connected to tlie labelled 66'. In this dotted position, the core is in the 
battery since each of them, encounter an open contact 30 , position also shown in dotted lines arid labelled 74'. 

before reaching the battery. When the winding is energized by an appropriate sig- 

The output 32 labelled **4" is activated when the . nal, the core is drawn in the rightward direction into 

segments A, B, D, and f are energized, the current the solenoid, compressing the spring, and straightening 

flowing from the battery io through the closed contacts the toggle 67 and 68 to the position shown in fiill lines 

of the relays 50 and 51 and 42, and through the lower ,35 wherein the dot or bar member 66 is raised above the 

closed contacts of the relay 53. The other outputs 32 pattern plate 62 and into a position for tactile sensing 

aside from the output labelled "4** in the middle of by the blind person operating the converter. 

FIG. 5 are open in tiiis position of the relays A through The five solenoid actuating windings corresponding 

G inclusive. with the winding 76 in FIG. 4 are shown in FIG; 5 and 

The numer^ *'5** is activated at the outputs,32 when 40 labelled 71, 73, 75, 77, and 79, the latter representing 
the segments B, C, £, and F are energized, whereby the decimal point and actuating the bar shown in the 
the "5" output 32 is energized by connecting the bat- presentation as viewed in FIG. 1. . . 
tery through the closed contacts of the relay 40,. the The diode circuit corresponding with the box la- 
lower contacts of the relay 52, and the upper . contacts belled 34 in FIG. 1 comprises an arrangement of diodes 
of the relay 46. The other outputs 32 are each sepa- 45 shown in a row in the lower portion of FIG. 5. By trac- 
rated from the battery 60 by at least one open contact. ing the circuit from each of the outputs 32 which are 

The numeral "6" among the outputs 32 is energized labelled " 1 ** through "9" and "0" it can be seen that 

when the segments B, C, D, E, F, and G are energized, the solenoid windings associated with the dots which 

the "6** output 32 being energized from the battery via are labeUed 71, 73, 75 and 77 in FIG. 5 are energized 

the closed contacts of the relay 40, the lower contacts 50 to raise selected dots ofthe display to provide the same 

of the relay 52, and the lower contacts of the relay 56. pattern of raised dots as is illustrated by black dots in 

The other outputs 32 are de-energized in these posi- FIG. 2. For instance, the diode 81 is connected through 

tions of the relays. a driver amplifier 82 to actuate the solenoid winding 

The numeral "7" is energized when the segments A, associated with the dot 71 to raise the upper left-hand 

B, and C are energized, the output **7" being energized 55 dot to represent the numeral " I " in FIG. 2. Likewise, 

from the battery via the closed contacts of the relays when the output 32 for the numeral "2" is energized, 

50, 51, 52, and 44 and by the upper closed contacts of the diodes, 83 and 84 will both be energized so as to 

the relay 43. All other outputs 32 are de-energized in energize the amplifiers 82 and 85, and thereby activate 

this position of the relays. the solenoid windings associated with the dots 71 and 

The output "8** is energized when all of the segments 60 75 to produce the dot pattern representative of the 

A through G inclusive are energized. In this position humeral "2" as shown in FIG. 2. Likewise, it can be 

the output **8" is energized through the upper termi- seen that activating any of the other outputs 32 will 

nals of the relays C, D, E, and G and through the closed energize other combinations of the dots 71, 73, 75 and 

terminals of the relays A, B, and F. In this position of 77. For instance, if the output "7" is activated the 

the relay all of the other outputs 32 are de-energized. 65 diodes 90, 91, 92, and 93 will all pass current to ener- 

The numeral '*9" is energized when the segments A, gize all four of the dot solenoids tlux)ugh the amplifiers 

B, C, D, E, and F are energized, and in this position the 82, 85, 86 and 87 to produce the pattern for the nu- 

battery delivers energy to the output 32 in the "9" meral "7" in FIG. 2 in which all four dots are raised. 
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The amplifier 88 is provided to energize the solenoid 2. A converter as set forth in claim 1» wherem said 

winding for the bar 79 representing the decimal point reading head comprises said Hght responsive means 

in the Braille presentation. It is to be understood that each located to intercept light from a different pharac- 

the amplifiers 82, 85, 86, 87 and 89 are merely illus- <er segment, and barrier means extending between said 
trated to show a practical system providing sufOctent ^ ^S^^ responsive means and disposed to reitrict each 

energy to operate the actuator windings. However, if Ught responsive means to accepting light from only one 

high-current diodes are used together with heavy duty segment ^ . . 

terminals for the relays 40 through 46 and 50 through ^- ^ converter as set forth m clatm 1, wherem said 

57. amplifieis wiU be unnecessary since the solenoid ^'^^'^^^ "V*?^ comprtet a source of powcr,^ output 

actuators can derive their power direcUy therethrough corrtyondmg with each character which wffl be repre. 

from the battery 60. scnted by said segments; multi*path switchmg means 

xk- .«^«.o«ff :„ * J * »u • connected between said power source and said outputs, 

JmXl^iir.TT- f K the switching means each being switchable between a 

£ T '^i "^'Ik'^^^^^^ conductive a non^nductive condition and said 
be made therem w.thm the scope of the followmg „ decoder inputs being coupled to the switching means to 

^ "J^'. control the conductive condition of each and thereby 

1 claim: _,. ^. , ^ . ' determine which ones of said multi-paths are conduc- 

LA converter for reading'displays having a predeter- jive. 
mined arrangement of light emitting segments for rep- 4.' a converter as set fonh in claim 1, wherein said 
resenting alpha-numeric characters and delivering a 20 decoder means comprises a source of power, an output 
Braille pattern of raised dot and/or bar members read- correspondmg with each charactter which wiM be rep- 
able by a blind person as a tactile presentation, com- resented by said segmenU; muhiplje relay means, each 
prising: having a winding connected to be energized by one of 

a. reading head means having multiple light-respon- said inputs and said relays havfaig contacts connected 
sive means each corresponding with a different one 25 with said power source and with said outpute and form- 
of said segments and respectively disposed to face ing multiple different paths therebetween depending 
toward and respond to one associated character upon which of the relay windings are energized, 
segment when emitting light, whereby said reading ^« A converter as set forth m claim 1, wherem said 
head means determines which of said segments are Braille means comprises a board having a pattern of 
illuminated; 30 holes therein; a tactile member at each bole havhig a 

b. electric decoder means having multiple inpuU raised position in which it extends through a hole above 
respectively coupled with said multiple light re- ^ ^ * retracted position; said actua- 
sponsive means, and having outputs responsive to means compnsmg a solenoid coupled to each tactOe 
said inputs and representing when activated de- „ means and operattve when energized 

coded alpha-numeric characters; " '^™« <^*»"P*^ with each member and 

c. Braille means including a pattern with raiseable ^^^T^^v.h^J* ^TL^^m^ ^^T' • k 
« J ^ L 6. A converter as set forth m claim 1, wherem each 
tactile members, and actuator means each con- ^^^^ ^ ^^^^^ represents a different 
nected to one of said members and operative when alpha-numeric character which wfll be represented by 
energized to raise the associated member m the 40 said segments; and said electrical circuit means com- 
pattern; and prising diode means connecting each of said decoder 

d. electncal cir<?uit means connected to the outputs outputs with selected actuator means, whereby when 
of the decoder means and to said individual actua- an output is activated to represent a character said 
tor means, and operative in response to activation diode means will energize those actoator means which 
of said outputs representing characters to energize 45 are appropriate to present the same character in a 
appropriate actuator means to present in said pat- Braille pattern of raised tactile members. 

tern Braille presentations of the same characters. • « * * « 
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